Introduction
Investigation of non-Newtonian fluids such as paints, cosmetic products, colloidal fluids, suspension fluids, shampoos, blood at low shear rate, ice cream, mud, polymers etc is current area of research for the recent researchers. It is due to their wide uses in engineering and industrial processes. The non-Newtonian fluids in comparison to Newtonian fluids are not easy to analyze. Certainly the diverse behaviors of nonNewtonian fluids cannot be described by Newton's law of viscosity. There is always non-linear link between the shear stresses and shear rate in the case of non-Newtonian fluids. Several models of nonNewtonian fluids for their diverse characteristics are suggested. Mainly such liquids have been classified into three main branches namely the integral, differential and rate types. A simple subclass of differential type fluids is known as second grade describing normal stress only. Note that second grade fluid do not predict shear thinning and shear thickening. Third grade fluids capture shear thinning/shear thickening effects even in one-dimensional steady flow. No doubdt there is a sizeable informations for flows of third grade fluids at present. Few representative studies in this direction can be seen by the attempts [1 11] − .
The heat transfer in boundary layer flow over a stretching surface has relevance in processes like food processing, cooling of large metallic plat in a bath, glass fiber production, manufacturing of rubber and plastic sheets, wire drawing and many others. Crane [12] was the first who explored the boundary layer flow caused by stretching sheet. Bhattacharyya [13] numerically discussed the heat transfer in boundary layer flow induced by an exponentially stretching surface. Here shooting method is utilized for the solution procedure. Mukhopadhyay [14] analyzed the slip effects in unsteady mixed convective flow and heat transfer over a stretching surface. Hydromagnetic flow and heat transfer in flow of viscoelastic fluid is examined by Turkyilmazoglu [15] . Heat transfer and partial slip in MHD flow past a porous shrinking surface explored Zheng et al. [16] . Hayat et al. [17] developed the series solutions for heat transfer in unsteady flow of Jeffrey fluid over a stretching sheet. Mixed convection flow of viscoelastic fluid over a surface with heat transfer presented by Hayat et al. [18] . Some other related attempts are communicated in [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] .
In nature there is a wide range of chemical reactions having useful practical applications. Some of the reactions have the capability to proceed moderately or do not react at all without catalyst. In general the contact between the heterogeneous and homogeneous chemical reactions is very complicated. Such reactions link the consumption and production of the reactant materials at distinct rates both within the fluid and on the surface of catalyst. Merkin [29] studied a problem for isothermal homogeneousheterogeneous reactions in boundary layer flow over a flat plate. The effects of forced convection and homogeneous-hetrogeneous reactions in stagnation point flow was explored by Chaudhary and Merkin [30] . Khan and Pop [31] investigated the flow of viscoelastic fluid over a stretching sheet with homogeneous-hetrogeneous reactions. Flow of Maxwell fluid over a stretching surface with homogeneous-heterogeneous reactions was investigated by Hayat et al. [32] . The characteristics of melting heat and heterogeneous-homogeneous reactions in the flow of viscoelastic fluid was presented by
Hayat et al. [33] .
Here our prime focus for four aspects. Firstly to consider third grade fluid model with characteristics of MHD. Secondly to utilize the convective heat transport analysis in flow by stretched surface. Thirdly to perform analysis in the presence of homogeneous-heterogeneous reactions. Fourth to develop the series solutions through homotopic technique [34] [35] [36] [37] [38] [39] [40] . Sketch of different parameters are presented and discussed in detail. The results of skin friction coefficient and local Nusselt number are also analyzed. 
Mathematical modeling and constitutive expression
, . Both the reaction processes are assumed to be isothermal. The governing boundary layer expressions can be put into the form [43] [44] [45] :
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The related boundary conditions are
In above expressions ( 
The transformations are taken in the form
Invoking above definitions, the continuity eq. ( ) 
Here comparable size is presumed for the coefficients of diffusion of chemical species B and A Now eqs. (13) and (14) give 2 1 1 (1 ) 0, g fg K g g Sc
. This fact provides us to establish further supposition that the coefficients of diffusion
and the corresponding boundary conditions are
Expressions for velocity gradient () 
The dimensionless form of Eq. (23) gives ( ) 
where Re is the Reynolds number defined by Re / .
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Series solutions and convergence
The initial guesses and operators are given below: 
In homotopic solutions, the rate of deformation and convergence region highly depend upon Table 1 shows that 30 th order of approximations up to 4 decimal places are adequate for good agreement regarding convergence. 
Results and Discussion
This portion focuses for the impact of distinct influential parameters on the dimensionless velocity 
Conclusions
Homogeneous-heterogeneous reactions in magnetohydrodynamic (MHD) flow of third grade fluid over a starching sheet are explored. Main results are reported below.
• The characteristics of material parameters 1  and 2  has similar effects on the velocity field.
• Increasing values of M show opposite behavior for the velocity and temperature fields.
• An enhancement in convective parameter 
shows an increment in temperature field.
• Temperature field is enhancing function of ,  Rd and .
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• The heterogeneous and homogeneous reactions strengths show an opposite behavior on concentration field .
• Magnitude of skin friction coefficient is increasing functions of 
